CLAIMS 



1. A viewfinder optical system, comprising: 

OL 

an objective lens unit; 

e 

an image inverting unit for converting an object 
image formed via said objective lens uni/c into a non- 



inverted erecting image; and 

EL. 

an eyepiece leprs. unit 



inverted erecting image!, 



Ox 



observing the non- 



wherein said iirtag^s inverting unit comprises a 

, 1 

first transparent body atrid a second transparent body 

which are disposed vj£rh an interval put therebetween, 

\ 

said second transparent body having only a function of 
transmitting a/ray of light, and 

irein the interval between said first 
transparent body and said second transparent body is not 
unif 01 



2. A viewfinder optical system according to claim 

'2 or £} 

1, wherein at least\one of a surface of said first 
transparent body and\ a surface of said second transparent 
body which are opposite to each other is a rotationally- 
asymmetrical surface . 



A viewfinder optical system according to claim 

\ 2_ 

2, wherein said first transparent body has a surface 
having only a function of reflecting a ray of light, and 
a surface having both a function of reflecting a ray of 



light and a function of transmitting a ray of light. 



4. A viewffnder optical system according to claim^ 

3, wherein said second transparent body has ^seconV 

entrance surface for transmitting a light flux coming 

(2^ 

from said objective lens unit, and a transmission surface 



disposed at an acu^e angle with the second ^entrance 
surface, 

wherein saJLd first transparent body consists of 
a first entrance surface disposed with the interval put 
between the transmission surface and the first entrance 

surface and arranged tio allow a light flux coming from 

IL. \ M 
the transmission surface to enter the first entrance 

surface, a reflecting surface arranged to reflect a light 

2-1 

flux coming from the fiist entrance surface toward the 

L\ \ LX °^ 

3 surface, W total-reflection surface 



2 \ 



first entrance surface, 

provided at a part of th& first entrance 1 surface and 

arranged to totally reflect a light flux coming from the 

\ Z'b 

reflecting surface, and an exit surface arranged to allow 
a light flux coming from t{ie total-reflection surface to 
exit, and 

wherein said imagd inverting unit further 
comprises a reflecting membef arranged to reflect a light 
flux coming from the exit surface toward said eyepiece 
lens unit. 



5. A viewfinder optical system according to claim 
4, wherein the transmission surface is a rotationally- 
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asymmetrical su: 



face 



1? 



6. A viewfiVider optical system according to claim 

3, wherein said image inverting unit further comprises a 
3 \ 

reflecting member arranged to reflect, at least once, a 
light flux coming f^rom said objective lens unit, 

wherein sa^j_d second transparent body has fa. 
second Jentrance ^surf&ce for transmitting a light flux 
coming from saia rerxecmng memoer ana a transmission 




surface disposed at ar^ acute angle with ( ^the^ second 
entrance surface, and l 

wherein said f\Lrst transparent body consists of 
a first entrance surf ace\ disposed with the interval put 
between the transmission Surface and the first entrance 
surface and arranged to allow a light flux coming from 
the transmission surface t\> enter the first entrance 
surface, a reflecting surface arranged to reflect a lxght 

flux coming from the first Entrance surface toward the 

7A \ 
first entrance^ surface, a tqtal-ref lection surface 

provided at a part of the first entrance surface and 

arranged to totally reflect a\ light flux coming from the 

reflecting surface, and an exJ\t surface arranged to allow 

a light flux coming from the t^>tal-ref lection surface to 

exit 



7. A viewfinder optical system according to claim 
6, wherein the transmission surface is a rotationally- 



asymmetrical surface , 



A viewfinder optical system according to claim 

I 

irst transparent body consists of a 



1 



3, wherein said 

first entrance surface for transmitting a light flux 
coming from said Objective lens unit, a total-reflection 
surface arranged tio totally reflect a light flux coming 
from the first entrance surface, a reflecting surface 
arranged to reflect a light flux coming from the total- 
reflection surface Vtoward the total-reflection surface, 
and an exit surface \ provided at a part of the total- 
reflection surface aWd arranged to allow a light flux 
coming from the reflecting surface to exit, 

wherein said second transparent body(has a 
secbnd entrance surface disposed with the interval put 



between the exit surface and the second entrance surface 
and arranged to allow k light flux coming from the exit 
surface to enter the second entrance surface, and a 
transmission surface disposed at an acute angle with the 
second entrance surface Aand arranged to allow a light 
flux coming from the second entrance surface to exit, and 
wherein said image inverting unit further 



comprises a reflecting member arranged to reflect, at 

\\ 

least once, a light flux ^dpiing from the transmission 



surface to lead the reflected light flux to said eyepiece 



lens unit 



A viewfinder optical \system according to claim 



8, wherein the second entrancjel surface is a rotationally- 



asymmetrical surface . 




10. A viewfinder optical system according to claim 
3, wherein said! image inverting unit further comprises a 
reflecting membeir arranged to reflect, at least once, a 
light flux coming from said objective lens unit, 

wherein\said first transparent body consists of 
a first entrance surface for transmitting a light flux 
coming from said reflecting member, a total-reflection 
surface arranged td totally reflect a light flux coming 
from the first entrance surface, a reflecting surface 
arranged to reflect \ a light flux coming from the total- 
reflection surface tbward the total-reflection surface, 
and an exit surface provided at a part of the total- 
reflection surface ana arranged to allow a light flux 
coming from the reflecting surface to exit, and 

wherein said \second transparent body has a 
second entrance surfacd disposed with the interval put 
between the exit surface and the second entrance surface 
and arranged to allow a \light flux coming from the exit 
surface to enter the second entrance surface, and a 
transmission surface disposed at an acute angle with the 
second entrance surface and arranged to allow a light 
flux coming from the secorid entrance surface to exit to 
said eyepiece lens unit. \ 

11. A viewfinder optickl system according to claim 
10, wherein the second entrance surface is a 
rotationally-asymmetrical surface . 



m 



3, wherein the rc 



12. A viewfinder optical system according to claim 



tationally-asymmetrical surface is a 



surface symmetrical with respect to a given direction. 

13. A viewfinder optical system according to claim 
12, wherein, when qjartesian coordinates using X, Y and Z 
axes are adopted, the rotationally-asymmetrical surface 
is a cylindrical surface having a predetermined curvature 
j_ li a plane perpendicular to the X sxis and having no 
curvature with respebt to a direction of the X axis, 



C 



14. A viewfindeu: optical system according to claim 
12, wherein, when Cartesian coordinates using X, Y and Z 
axes are adopted, the! rotationallyrasymmetrical surface 
is a toric surface in Iwhich a curvature in a plane 
perpendicular to the XI axis differs from a curvature in a 
plane perpendicular tol the Y axis. 



15. A viewfinder bptical system according to claim 
3, wherein, when CartestLan coordinates using X, Y and Z 
axes are adopted, the rbtationally-asymmetrical surface 
is a surface having two \curvatures in a plane 
perpendicular to the X aWis and having no curvature with 
respect to a direction of the X axis. 



16. A viewfinder opnical system according to claim 
3, wherein the rotationallW-asyiniaetrical surface has no 
axis of rotational symmetry 
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17 . A viewf i 
3, wherein said f 
surface . 



nder optical system according to claim 
rst transparent body has a roof 



18. A viewfinder optical system according to claim 
3, wherein said image inverting unit further comprises a 
reflecting member ari^nged to reflect a ray of light 
differently from saidYfirst transparent body and said 



second transparent bodj\, ano sax 
roof surface. 



'ef lectins member hat> a 



19 * A viewfinder optical syst^ff 
*3, wherein said image invertino/Qnit 



according to claim 
further comprises a 
reflecting member arrang^^5 reflect a ray of light 
differently from said £*£st transparent body and said 
second transparentJ£bdy, and said reflecting member is 
made from a tr^fsparent body. 



20. A viewf iVder optical system according to claim 
1, wherein the inteVval between a surface of said first 
transparent body and a surface of said second transparent 
body which are opposite to each other varies 
monotonically . 



- do 



21. A viewfinder optical system according to claim 
20, wherein each of the surface of said first transparent 
body and the surface of ^aid second transparent body 
which are opposite to each\pther is a plane surface. 
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22. A viewf inder optical system according to claim 

21/ wherein said first transparent body has a surface 

having only a function of reflecting a ray of light, and 

a surface having both a function of reflecting a ray of 

\ 

light and a function of transmitting a ray of light, 

23. A viewf inder optical system according to claim 
22, wherein said sefcond transparent body has a second 
exit ran c e surface f o r\ t r a n sm ittiny a 1 i gh t f 1 ux c oici x n g 
from said objective Aens unit, and a transmission surface 
disposed at an acute apgle with the second entrance 
surface, 

wherein said tirst transparent body consists of 
a first entrance surface disposed with the interval put 
between the transmission^ surface and the first entrance 
surface and arranged to allow a light flux coming from 
the transmission surface to enter the first entrance 
surface, a reflecting surface arranged to reflect a light 



flux coming from the first ^entrance surface toward the 
first entrance surface, a total-reflection surface 



provided at a part of the fi\rst entrance surface and 

\ 

arranged to totally reflect a light flux coming from the 
reflecting surface, and an ex^Lt surface arranged to allow 
a light flux coming from the total-ref lection surface to 
exit, and 

wherein said image inverting unit further 

\ 

comprises a reflecting member arranged to reflect a light 
flux coming from the exit surface toward said eyepiece 



\ 

\ 
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\ 



lens unit.\ 

24. AWiewfinder optical system according to claim 
23, wherein uhe transmission surface is a rotationally- 
asymmetrical surface . 

25. A viewfinder optical system according to claim 
22, wherein said\image inverting unit further comprises a 
reflecting member \arranged to reflect, at least once, a 
light flux coming firom said objective lens unit, 

wherein said second transparent body has a 
second entrance surface for transmitting a light flux 
coming from said reflecting member and a transmission 
surface disposed at an\acute angle with the second 
entrance surface, and \ 

wherein said fiVtrst transparent body consists of 
a first entrance surface ^disposed with the interval put 
between the transmission surface and the first entrance 
surface and arranged to allow a light flux coming from 
the transmission surface td enter the first entrance 
surface, a reflecting surface arranged to reflect a light 
flux coming from the first entrance surface toward the 
first entrance surface, a tokal-ref lection surface 
provided at a part of the firtet entrance surface and 
arranged to totally reflect a\light flux coming from the 
reflecting surface, and an exit surface arranged to allow 
a light flux coming from the total-reflection surface to 
exit. \ 

\ 
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26. A viewfinder optical system according to claim 
25, wherein the transmission surface is a rotationally- 
asymmetrical surface . 



27. A viewfimder optical system according to claim 
22, wherein said fiArst transparent body consists of a 
first entrance surface for transmitting a light flux 
coming from said objective lens unit, a total-reflection 
surface arranged to "not ally reflect a light flux coming 
from the first entrance surface, a reflecting surface 
arranged to reflect a VLight flux coming from the total- 
reflection surface toward the total-reflection surface, 
and an exit surface provided at a part of the total- 
reflection surface and arranged to allow a light flux 
coming from the reflecting surface to exit, 

wherein said second transparent body has a 
second entrance surface disposed with the interval put 



between the exit surface arid the second entrance surface 
and arranged to allow a light flux coming from the exit 
surface to enter the second ^entrance surf ace, and a 
transmission surface disposed at an acute angle with the 
second entrance surface and arranged to allow a light 
flux coming from the second entrance surface to exit, and 

wherein said image inserting unit further 
comprises a reflecting member arranged to reflect, at 
least once, a light flux coming \f rom the transmission 
surface to lead the reflected light flux to said eyepiece 
lens unit. 
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28. A viewfincjie 
27, wherein the se 
rotational ly-asymmet 



cond 



r optical system according to claim 
entrance surface is a 
rical surface. 



29. A viewfinder optical system according to claim 
22, wherein said image inverting unit further comprises a 
reflecting member arrlanged to reflect, at least once, a 
light flux coming frok said objective lens unit, 

wherein saidi first transparent body consists of 
a first entrance surface for transmitting a light flux 
coming from said reflecting member, a total-reflection 
surface arranged to totally reflect a light flux coming 
from the first entrance surface, a reflecting surface 
arranged to reflect a light flux coming from the total- 
reflection surface toward the total-reflection surface, 
and an exit surface provided at a part of the total- 
reflection surface and arranged to allow a light flux 
coming from the reflecting surface to exit, and 

wherein said sedond transparent body has a 
second entrance surface disposed with the interval put 
between the exit surface and the second entrance surface 
and arranged to allow a lilght flux coming from the exit 
surface to enter the second entrance surface, and a 
transmission surface disposed at an acute angle with the 
second entrance surface and\arranged to allow a light 
flux coming from the second Entrance surface to exit to 
said eyepiece lens unit. 



30, 



A viewfinder optical system according to claim 



29, wherein the 



second entrance surface is a 



rotational ly-as ymmetrical surface . 

31. A viewfinder optical system according to claim 
22, wherein saiql first transparent body has a roof 
surface . 



. A viewt inde r opticctl system according to claim 
22, wherein said iWage inverting unit further comprises a 
reflecting member arranged to reflect a ray of light 
differently from savLd first transparent body and said 
second transparent l^ody, and said reflecting member has a 
roof surface. 



33. A viewfinder optical system according to claim 
22, wherein said image inverting unit further comprises a 
reflecting member arranged to reflect a ray of light 
differently from said Ifirst transparent body and said 
second transparent body, and said reflecting member is 
made from a transparent body. 



34. A viewfinder optical system according to claim 
21, wherein the surfacelof said first transparent body 
and the surface of said Wcond transparent body which are 
opposite to each other are in contact with each other at 
a portion outside a ray-effective aperture. 



fl 

■ess' 



«srs- 

f n* 



35. A viewfinder optical system according to claim 
21, wherein th4 interval between the surface of said 
first transparent body and the surface of said second 
transparent body which are opposite to each other is set 
narrower toward \a portion on a side of the larger one of 
angles which a rky of light incident on the interval 
makes with the interval. 

36. A viewf irider optical system according to claim 
21, wherein one of the surface of said first transparent 
body and the surface\of said .second transparent body 
which are opposite to\ each other is provided with, 
outside a ray-effecti^ aperture, a protrusion or a 
spacer member for settiung the interval. 

37. A viewfinder optical system according to claim 
21, wherein, when the interval between vertexes of the 
surface of said first transparent body and the surface of 
said second transparent bddy is denoted by Dg, the 
following condition is satisfied: 

0 < Dg * 0.1 



38. A viewfinder opticay. system according to claim 
21, wherein, when an angle whAch the surface of said 
first transparent body and the\surface of said second 
transparent body, constituting . nhe interval, make with 
each other is denoted by 9g, the\f ollowing condition is 
satisfied with 1' being (1/60)°: 
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O 1 < 9g ^ 50 ! 



39. A viewfinder optical "system, compris: 
an objective lens unit; 
an image inverting A unit for com^rting an object 
image forced via said objective lens unit into a non- 
inverted erecting image; and 

an eyepiece l^jjs uni^yror observing the non- 
inverted erecting imac 

wherein said ira£ge inverting unit comprises a 
first transparent bod^y and a second transparent body 
which are dispose^^ with an interval put therebetween, 
said second transparent body having only a function of 
transmitting a ray of light, and 

therein at least one of surfaces of said first 
transparent body and said second transparent body is a 
rotati/onally-asymmetrical surface . 



40. A viewfinder optical system according to claim 

39, wherein said first transparent body has. a surface 
having only a function of reflecting a ray of light, and 
a surface having both a function of reflecting a ray of 
light and a function a£ transmitting a ray of light. 

\ 

41. A viewfinder optical system according to claim 

40, wherein said second transparent body has a second 
entrance surface for transmitting a light flux coming 
from said objective lens unit, and a transmission surface 




disposed at an acute angle with the second entrance 
surface, 

whereiVi said first transparent body consists of 
a first entrance! surface disposed with the interval put 
between the transmission surface and the first entrance 
surface and arranbed to allow a light flux coming from 
the transmission surface to enter the first entrance 
surface, a reflecting surface arranged to reflect a light 
flux coming from the first entrance surface toward the 
first entrance surface, a total-reflection surface 
provided at a part c\f the first entrance surface and 
arranged to totally Jreflect a light flux coming from the 
reflecting surface, and an exit surface arranged to allow 
a light flux coming fi\om the total-reflection surface to 
exit, and 

wherein said nkiage inverting unit further 
comprises a reflecting member arranged to reflect a light 
flux coming from the exil\ surface toward said eyepiece 
lens unit. 



42 A viewfinder optical system according to claim 

ioV 



41, wherein the transmiss 
asymmetrical surface . 



surface is a rotationally- 



43. A viewfinder optical system according to claim 
40, wherein said image inverting unit further comprises a 
reflecting member arranged to reflect, at least once, a 



light flux coming from said objective lens unit 
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wherein said second transparent body has a 
second entrance surface for transmitting a light flux 
coming from said reflecting member and a transmission 
surface disposled at an acute angle with the second 
entrance surface, and 

wherein said first transparent body consists of 
a first entrance surface disposed with the interval put 
between the transmission surface and the first entrance 
surface and arranged to allow a light flux coming from 
the transmission surface to enter the first entrance 
surface, a reflecting surface arranged to reflect a light 
flux coming from the\ first entrance surface toward the 
first entrance surfaae, a total-reflection surface 
provided at a part of \the first entrance surface and 
arranged to totally reflect a light flux coming from the 
reflecting surface, and\ an exit surface arranged to allow 
a light flux coming fron\ the total-reflection surface to 
exit . 

44. A viewfinder optVLcal system according to claim 
43, wherein the transmission surface is a rotationally- 
asymmetrical surface . 

45. A viewfinder optical, system according to claim 
40, wherein said first transparent body consists of a 
first entrance surface for transmitting a light flux 
coming from said objective lens\unit, a total-reflection 
surface arranged to totally reflept a light flux coming 




from the fiffst entrance surface, a reflecting surface 
arranged to reflect a light flux coming from the total- 
reflection surface toward the total-reflection surface, 
and an exit surface provided at a part of the total- 
reflection surface and arranged to allow a light flux 
coming from the\ref lecting surface to exit, 

whereinXsaid second transparent body has a 
second entrance si^rface disposed with the interval put 
between the exit surface and the second entrance surface 
and arranged to allow a light flux coming from the exit 
surface to enter the second entrance surface, and a 
transmission surface disposed at an acute angle with the 
second entrance surface\and arranged to allow a light 
flux coming from the second entrance surface to exit, and 

wherein said image inverting unit further 
comprises a reflecting member arranged to reflect, at 
least once, a light flux cWing from the transmission 
surface to lead the reflected light flux to said eyepiece 
lens unit. \ 

46. A viewfinder optical system according to claim 
45, wherein the second entrance surface is a 
rotationally-asymmetrical surface . 

47. A viewfinder optical system according to claim 
40, wherein said image inverting unit further comprises a 
reflecting member arranged to reflect, at least once, a 
light flux coming from the objectives lens unit, 



wherei 



a first entrance surface for transmitting a light flux 



coming from sai 
surface arrange 



'n said first transparent body consists of 



.i reflecting member, a total-reflection 
sck to totally reflect a light flux coming 
from the first eVitrance surface, a reflecting surface 
arranged to reflect a light flux coming from the total- 
reflection surfaefe toward the total-reflection surface, 
y 

and an exit surfad^ provided at a part of the total- 
reflection surface ^ and arranged to allow a light flux 
coming from the reflecting surface to exit, and 

wherein said second transparent body has a 
second entrance surfade disposed with the interval put 
between the exit surface and the second entrance surface 
and arranged to allow A light flux coming from the exit 
surface to enter the second entrance surface, and a 
transmission surface disposed at an acute angle with the 
second entrance surface and arranged to allow a light 
flux coming from the secc^id entrance surface to exit to 
said eyepiece lens unit, 



48, A viewfinder optical system according to claim 
47, wherein the second entrance surface is a 
rotationally-asymmetrical surface . 

49 * A viewfinder optical system according to claim 
40, wherein the rotationally-asymmetrical surface is a 
surface symmetrical with respect\to a given direction. 



\ 



50. A viewfinder optical system according to claim 
49, wherein, when Cartesian coordinates using X, Y and Z 
axes are adopted, the rotationally-asymmetrical surface 
is a cylindrical surface having a predetermined curvature 
in a plane perpendicular to the X axis and having no 
curvature with inspect to a direction of the X axis. 

51. A viewf^nder optical system according to claim 
4 9, wherein, when ^artesian coordinates using X, Y and Z 
axes are adopted, Ahe rotationally-asymmetrical surface 
is a toric surface Yn which a curvature in a plane 
perpendicular to the^ X axis differs from a curvature in a 
plane perpendicular to the Y axis. 

52. A viewfinder optical system according to claim 
40, wherein, when Cartesian coordinates using X, Y and Z 
axes are adopted, the Rotationally-asymmetrical surface 
is a surface having two curvatures in a plane 
perpendicular to the X laxis and having no curvature with 
respect to a direction of the X axis. 

53. A viewfinder optical system according to claim 
40, wherein the rotationally-asymmetrical surface has no 
axis of rotational symmet] 



54. A viewfinder optidal system according to claim 
40, wherein said first transparent body has a roof 
surface. \ 



* 



55; A viewfinder optical system according to claim 



4'0, wherein 
<^ reflecting m 



said image inverting unit further comprises a 
mber arranged to reflect a ray of light 



^■f^ ^ren tly^ furom said first transparent body and said 
second transparent body, and said reflecting member has a 
roof surface. 



56, 



— , ^ ^v,. A viewfVnder optical syst 
' 40, wherein said 



reflecting member 



ccording to claim 
it further comprises a 
reflect a ray of light 
differently f r-om-sa-id ^f-s.t_transparent body and said 
second transparenjy^b^dy, and said reflecting member is 
made from a J^TanspareVit body. 



57. An optical apparatus, comprising; 

a viewfinder Optical system according to claim 

1 ; and 

a casing holding said viewfinder optical system, 



58. An optical apparatus according to claim 57, 
wherein at least one of a\ surface of said first 
transparent body and a surface of said second transparent 
body which are opposite to\each other is a rotationally- 
asymmetrical surface . 



59. An optical apparatus according to claim 58, 
wherein said first transparent body has a surface having 
only a function of reflecting a ray of light, and a 




ri 




surface having both a function of reflecting a ray of 
light and a function of transmitting a ray of light. 

60. An optical apparatus according to claim 57, 
wherein the interval between a surface of said first 
transparent body and a surface of said second transparent 
body which are Opposite to each other varies 
monotonically . 

>1\. An optical apparatus according to claim 60, 
\^wherV±n each of tAe surface of said first transparent 
body and the surface of said second transparent body 
which are opposite \to each other is a plane surface 

/ 62.) An optica]^ apparatus according to claim 61, 
wherein said first transparent body has a surface having 
only a function of reflecting a ray of light, and a 
surface having both a function of reflecting a ray of 
light and a function bf transmitting a ray of light. 

63. An optical apparatus, comprising : 

a viewf inder \optical system according to claim 

3 9 ; and 

a casing holdiVng said viewfinder optical system. 



64. An optical apparatus according to claim 63, 
wherein said first transparent body has a surface having 
only a function of reflecting a ray of light, and a 
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surface having both a function of reflecting a ray 
light and a function of transmitting a ray of light 
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